Conformational impurity of disulfide proteins: detection, quantification, and properties.
The conformations of native proteins are in principle, and in most cases, dictated by the law of thermodynamics. Accordingly, a native protein must always exist in equilibrium with a minor concentration of nonnative (denatured) conformational isomers even at nondenaturing conditions. The presence of an infinitesimal quantity of nonnative conformational isomers at physiological conditions is biologically relevant due to their propensity to aggregate, which is an underlying cause of many neurodegenerative diseases. However, their detection and quantification are inherently difficult. In this article, we describe a simple strategy using the technique of disulfide scrambling to identify and quantify such minute concentrations of nonnative isomers. It is demonstrated that even for small stable proteins such as epidermal growth factor and hirudin, approximately 1% of heterogeneous nonnative isomers coexist with the native proteins under physiological conditions.